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(54) REFLECTION TYPE LIQUID CRYSTAL DISPLAY DEVICE WITH FRONT LIGHT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the increase of 
the power consumption of a light source in the case of 
improving the contrast and luminance of a front light by 
making the emitted light of an organic 
electroluminescence light source incident from the end 
face of a planar light transmission plate, reflecting it in 
the thickness direction of the light transmission plate and xp 
illuminating a reflection type liquid crystal panel. 
SOLUTION: The organic electroluminescence light 
source 2 composed by forming an organic 
electroluminescence material 8 between a linear 
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transparent electrode 7 patterned by a line width narrower than the thickness of the light 
transmission plate 1 and a mirror reflectable metallic electrode 9 thicker than the line width of 
the transparent electrode 7 is arranged. Then, the light emitted from the light source 2 is 
made incident from the end face of the light transmission plate 1 and reflected in the thickness 
direction of the light transmission plate 1 and the reflection type liquid crystal panel is 
illuminated. In this case, since the width of the transparent electrode 7 is thinner than the 
thickness of the light transmission plate 1 , the light emission of the organic 
electroluminescence material 8 becomes a linear light source and the light with excellent 
directivity is made incident. Also, the metallic electrode 9 functions as a reflector and prevents 
the emitted light from leaking. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the reflective mold liquid crystal display with a front 

light which can be used even in Nighttime or a dark place. 

[0002] 

[Description of the Prior Art] The liquid crystal display is used for the display part of various products 
from a merit called a thin shape, a light weight, and a low power, and the reflective color LCD panel 
which does not use especially a back light is in the limelight in recent years at pocket devices, such as 
PDA. The configuration indicated by JP,8-184815,A is known as an approach by which bright color 
display is obtained without using a polarizing plate especially. Moreover, the configuration indicated by 
JP,8-201802,A is known as an approach by which color display without parallax is obtained. The 
approach a reflective mold realizes a bright display, using an ambient light effectively is not indicated or 
suggested to these well-known examples at all about lighting when an ambient light becomes dark, 
although indicated. 

[0003] In the approach of realizing lighting of Nighttime in a reflective color LCD panel with the 
application of a Prior art, the method which uses a reflecting layer or a specular reflection layer as a 
semitransparent mirror like a half mirror, and uses a back light together, and the method which arranges 
the conventional front light in the upper part of the screen of a reflective color LCD panel, and is 
illuminated from the upper part can be considered. Especially about the latter front light technique, there 
is a well-known example shown in a U.S. Pat. No. 5499165 number or No. 5671994. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when using a semitransparent mirror and a back 
light together, when using it by the reflective display using outdoor daylight, since a specular reflection 
layer is a semitransparent mirror, the structure of reflection of light shown by JP,8-201802,A is 
inadequate, and a display becomes dark with it. Moreover, since it will become a single pass without 
light's going and coming back to about [ that a polarizing plate is needed for a back light side ] or a 
liquid crystal layer if a back light is turned on and used, it shifts from an optical design, and sufficient 
contrast is no longer acquired. 

[0005] Moreover, also with the structure shown by JP,8-184815,A, if it is used by the reflective display 
using outdoor daylight, reflection of light will become inadequate because a reflecting layer becomes a 
semitransparent mirror, and a display will become dark. Furthermore, if a back light is turned on and 
used, the light of a back light will diffuse in a liquid crystal layer, and it becomes diffused-light 
incidence at a screen side, and contrast is no longer acquired hardly. Therefore, even when reflection or 
a back light is used, display quality will deteriorate greatly. 

[0006] Moreover, in the case of the method illuminated from the upper part of the screen, with the front 
light technique shown in a U.S. Pat. No. 5499165 number or No. 5671994, the cathode-ray tube which a 
back light is sufficient as and is used for the front light light source is used. For this reason, the light 
guide plate which is thick from a cathode-ray tube in consideration of the use effectiveness of light will 
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be used for these front lights, and thickness increases further. However, taking such an approach for an 
application as which a thin shape like a pocket device is required has structural constraint, and it is not 
desirable from the constraint on a design. 

[0007] Moreover, whenever [ to the micro prism formed in the light guide plate given in said U.S. Pat. 
No. 5671994 number as shown in drawing 2 / incident angle ], 10 or less degrees is desirable, at the 
include angle beyond it, leakage light other than the light which irradiates the screen occurs, and the 
good display of contrast is no longer obtained. Then, a means 15 to restrict the include angle of light 
between a cathode-ray tube 14 and a light guide plate 1 is used, for this reason, the light which carries 
out outgoing radiation from a cathode-ray tube — very much, only a part can carry out incidence to a 
light guide plate, and has not contributed the remaining light to the lighting of the screen of a liquid 
crystal display. For this reason, if it is going to illuminate the screen of a liquid crystal display brightly, 
it is necessary to increase the power supplied to a cathode-ray tube. However, pocket ****** driven 
with a dc-battery cannot use bad lighting of such effectiveness. 

[0008] Moreover, when a light reflex layer is in a tooth back like JP,8-184815,A or JP,8-201802,A, it is 
possible to arrange the light source on a side face. However, light did not arrive efficiently to the center 
section of the panel, and the light which carried out incidence from the panel side face was not able to 
illuminate the whole panel brightly. If a distance longer than the time of the light which carried out 
incidence from the panel side face carrying out incidence at the include angle near a color filter in 
parallel, and passing along a color filter perpendicularly is not passed so that this separates from the 
light source, it is because it becomes impossible to escape from a color filter. That is, it is because it 
becomes as the same as the thickness of a color filter became thick and light is absorbed. 
[0009] Moreover, the reflective color LCD panel of the above present condition cannot be said to be 
bright [ the screen ] enough under anticipated-use conditions, furthermore needs a certain lighting under 
the conditions that outdoor daylight is weak. It is in contrast sufficient with the lighting from the light 
source being acquired when the display quality does not deteriorate even if, as for the purpose of this 
invention, the light source for lighting to a reflective color LCD panel was united and it used it by 
reflection, but an ambient light moreover becomes dark, there being nothing to the former moreover, and 
there being little constraint on structure or a design, and providing coincidence with the lighting means 
of a low power and low cost with a thin shape. 
[0010] 

[Means for Solving the Problem] In order to solve said technical problem, the light guide plate which 
has this liquid crystal panel and a predetermined gap above a liquid crystal panel, and counters it is 
prepared. The organic electroluminescent light source which comes to form an organic 
electroluminescence ingredient between the metal electrodes in which specular reflection thicker than 
the line breadth of a transparent electrode is possible is arranged so that the end face of a light guide 
plate may be countered, the line by which patterning was carried out with line breadth sufficiently 
thinner than the thickness of a light guide plate - a transparent electrode and a line - Carry out 
incidence of the light which carried out outgoing radiation from the end face of a tabular light guide 
plate, and it is made to reflect in the thickness direction of a light guide plate, and enabled it to 
illuminate a reflective mold liquid crystal panel from an organic electroluminescent light source. 
[001 1] Moreover, the lens section for a light guide plate and a perpendicular direction to consider as a 
narrow luminous-radiation property is prepared between the end face of a light guide plate, and the 
organic electroluminescent light source. Moreover, an organic electroluminescent light source An 
organic electroluminescence ingredient is formed between a transparent electrode and the metal 
electrode in which specular reflection is possible on a transparence substrate sufficiently thinner than the 
thickness of the light guide plate which adjoined the end face of a light guide plate and has been 
arranged in parallel. Carry out incidence of the light of this line light source from the end face of a light 
guide plate, and it is made to reflect in the thickness direction of a light guide plate, and enabled it to 
illuminate a reflective mold liquid crystal panel by the line light source which carries out a light guide 
between a metal electrode and the reflecting plate arranged in the outside of a transparence substrate and 
which carries out outgoing radiation from an end face. 
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[0012] Moreover, the transparence substrate which counters above a reflective mold liquid crystal panel 
with a liquid crystal panel and a predetermined gap is arranged. In a gap, in the periphery section of the 
effective display area of the top face of a liquid crystal panel The organic electroluminescent light 
source which comes to form an organic electroluminescence ingredient between the metal electrodes in 
which specular reflection thicker than the line breadth of a transparent electrode is possible is 
established, the line by which patterning was carried out with line breadth sufficiently thinner than the 
thickness of a gap ~ a transparent electrode and said line — The light injected from the light source 
carries out incidence, and it was made to advance into a liquid crystal panel into the gap between a 
liquid crystal panel and a transparence substrate. A lens is attached so that the light source may be used 
as a spacer for maintaining the gap of a liquid crystal panel and a transparence substrate preferably and 
exposure light may not diffuse in the direction perpendicular to a liquid crystal display side. 
[0013] 

[Embodiment of the Invention] An operation of the organic electroluminescent light source in the front 
light which carries out incidence of the light which carried out outgoing radiation from the end face of a 
tabular light guide plate, is reflected in the thickness direction of a light guide plate, and illuminates a 
reflective mold liquid crystal panel from an above-mentioned organic electroluminescent light source is 
explained below using drawing. 

[0014] The configuration of drawing 1 counters the end face of the light guide plate 1 with micro prism, 
and the transparence substrate 6 is formed. The organic electroluminescent light source 2 which comes 
to form the organic electroluminescence ingredient 8 between the metal electrodes 9 in which specular 
reflection thicker than the line breadth of a transparent electrode is possible is arranged, the line by 
which patterning was carried out with line breadth sufficiently thinner than the thickness of a light guide 
plate 1 ~ a transparent electrode 7 and a line ~ Carry out incidence of the light which carried out 
outgoing radiation from the end face of a light guide plate 1 , and it is made to reflect in the thickness 
direction of a light guide plate, and enabled it to illuminate a reflective mold liquid crystal panel from an 
organic electroluminescent light source. Since the width of face of the transparent electrode 7 of the 
organic electroluminescent light source 2 is thinner than the thickness of a light guide plate 1 enough, 
luminescence of the organic electroluminescence ingredient 8 serves as the line light source, and can 
carry out incidence of the directive good light to a light guide plate 1. Moreover, the metal electrode 9 
has prevented that function as a reflecting plate and the light which emitted light leaks. 
[0015] With the configuration of drawing 3 , since the light L2 which the light LI which leaks outside 
decreases and carries out incidence to a light guide plate since the end face of the organic 
electroluminescent light source 2 and a light guide plate 1 was stuck with the transparence adhesives 16 
increased, joint effectiveness was able to improve. With the configuration of drawing 4 , since the lens 
section for a light guide plate and a perpendicular direction to consider as a narrow luminous-radiation 
property was prepared between the organic electroluminescent light source 2 and the light guide plate 1, 
whenever [ incident angle / of the light L3 which carries out incidence to a light guide plate ] becomes 
small. 

[0016] With the configuration of drawing 8 , the organic electroluminescent light source 2 is the line 
light source which the organic electroluminescence ingredient 8 is formed between the transparent 
electrode 7 and the metal electrode 9 in which specular reflection is possible on the transparence 
substrate 6 sufficiently thinner than the thickness of a light guide plate 1, and carries out a light guide 
between a metal electrode 9 and the reflecting plate 26 arranged in the outside of the transparence 
substrate 6 and which carries out outgoing radiation from an end face while it adjoins the end face of a 
light guide plate 1 and is arranged in parallel. Incidence of the light of this line light source is carried out 
from the end face of a light guide plate. With this configuration, since the thickness of the transparence 
substrate 6 is thinner than the thickness of a light guide plate 1 enough and the thickness of a transparent 
electrode 7 and the organic electroluminescence ingredient 8 is very thin, the light source which carries 
out a light guide between a metal electrode 9 and the reflecting plate 26 arranged in the outside of the 
transparence substrate 6 and which carries out outgoing radiation from an end face turns into the line 
light source, and can carry out incidence of the directive good light to a light guide plate 1 . 
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[0017] With the configuration of drawing 5 , the transparence substrate 18 which counters above the 
reflective mold liquid crystal panel 3 with a liquid crystal panel and a predetermined gap is arranged. In 
a gap, in the periphery section of the effective display area of the top face of a liquid crystal panel The 
organic electroluminescent light source 2 which comes to form the organic electroluminescence 
ingredient 8 between the metal electrodes 9 in which specular reflection thicker than the line breadth of 
a transparent electrode is possible is established, the line by which patterning was carried out with line 
breadth sufficiently thinner than the thickness of a gap ~ a transparent electrode 7 and said line — The 
light injected from the light source carries out incidence, and it was made to advance into a liquid crystal 
panel into the gap between a liquid crystal panel and the transparence substrate 18. With this 
configuration, since the width of face of the transparent electrode 7 of the organic electroluminescent 
light source 2 is thinner than the thickness of a gap enough, luminescence of the organic 
electroluminescence ingredient 8 serves as the line light source, and can carry out incidence of the 
directive good light to a gap. The light source functions as a spacer for maintaining the gap of a liquid 
crystal panel and the transparence substrate 18 preferably. Moreover, since a lens 17 is attached so that 
exposure light may not diffuse in the direction perpendicular to a liquid crystal display side, the 
condensed light can illuminate more brightly the liquid crystal panel which is separated from the light 
source. 
[0018] 

[Example] Hereafter, an example explains this invention still more concretely. 

(Example 1) As the reflective mold liquid crystal panel 3 shown in drawing 1 is shown in drawing 6 , 
the transparent electrode 19 for a display which formed the ITO thin film in the rear face of the 1st 
substrate 21 which consists of transparence members, such as glass, by sputtering is formed, and the red 
formed in the rear face of this transparent electrode 19 in the color ink of translucency and the green and 
blue color filters 20R, 20G, and 20B are formed. It counters with this substrate 21, the 2nd substrate 22 
which consists of transparence members, such as glass, is formed, and the pixel electrode 24 for a 
display which consists of the light reflex layer 25 and transparent electrode as an internal reflection plate 
is formed in the front face of the 2nd substrate 22. And the macromolecule distribution liquid crystal 23 
is pinched among both these substrates 21 and 22. 

[0019] The light reflex layer 25 is what carried out the multilayer laminating of the dielectric of a high 
refractive index, and the dielectric of a low refractive index, and is a reflecting layer which has the 
selective reflection property which reflects the light regularly like a mirror and penetrates ultraviolet 
radiation. Moreover, the light reflex layer 25 may use the metal made to reflect the light. Here, the 
display unit is constituted from 3 pixels of red, green, and blue, and each pixel is formed by 80 micron 
x240 micron with the screen size of 2.2 inches. In addition, a screen size and pixel size are not restricted 
to this. Moreover, especially constraint may not have the vertical relation between these color filters 
20R, 20G, and 20B and the transparent electrode 24 for a display, and reverse is sufficient. 
[0020] As long as a liquid crystal panel is a type equipped with a color filter, a high-reflective-liquid- 
crystal layer, and an internal reflection layer, any type is sufficient as it. The configuration of the 
reflective mold liquid crystal panel 3 for example, on the specular reflection plate which served as the 
electrode for driving liquid crystal Even if it uses what constituted a liquid crystal layer, a transparent 
electrode, a color filter, the transparence substrate, the form birefringence film, the polarizing plate, and 
the forward-scattering plate from this order Moreover, what constituted the guest host liquid crystal 
layer, the transparent electrode, the color filter, and the transparence substrate from this order may be 
used on the diffuse reflection plate which served as the electrode for driving liquid crystal. In addition, 
an active type may be used for a liquid crystal panel. 

[0021] Thus, the reflective mold liquid crystal panel and light guide plate 1 which were produced were 
fixed through the gap of an air space. In order to avoid making a gap thick beyond the need as the fixed 
approach, a spacer may be minded outside the display area of a reflective mold liquid crystal panel. 
Moreover, the bead of pole small quantity may be sprinkled in a gap. Micro prism is formed so that 
outgoing radiation of the uniform light may be carried out for the light which carried out incidence to the 
end face of a light guide plate 1 at an angle of specification as a light guide plate 1 was shown in 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



5/8/2007 



JP,1 1-202799, A [DETAILED DESCRIPTION] 



Page 5 of 8 



drawing 1 to the perpendicular direction of a light guide plate 1 . Moreover, to end faces other than the 
incidence end face of light, a reflector 5 may be leaned and arranged at the include angle of 5 or less 
times if needed. Here, it was made the design which whenever [ from an end face / incident angle ] is 
about 10 or less degrees, and light carries out outgoing radiation equally from the outgoing radiation 
side of a light guide plate efficiently, and lessens the leakage of the light from the field of the opposite 
side. Moreover, the compensating plate 4 which amends the vie wing-angle shift generated when using a 
light guide plate by transparency if needed may be formed. 

[0022] The light guide plate 1 was manufactured by the approach of imprinting a mold to the acrylic 
resin plate which is the metal mold of the micro prism configuration which carried out precision cutting, 
and heated the brass plate. The thickness of a substrate presupposed that substrate size is somewhat 
larger than a reflective mold liquid crystal panel by 1.5mm. Serrate, a paraboloid, ellipsoid, etc. are used 
for the configuration of micro prism. Moreover, a compensating plate 4 can also be manufactured in the 
same procedure. 

[0023] Next, the configuration is explained about the organic electroluminescent light source 2. As 
shown in drawing 1 , the ITO thin film was formed in the rear face of the transparence substrate 6 which 
consists of transparence members, such as glass, by sputtering, and it considered as the stripe-like 
electrode with a line breadth of 0.2mm with phot lithography. The substrate size of the direction of a 
stripe was doubled with the size of the end face of a light guide plate. Next, the organic 
electroluminescence ingredient 8 and the metal electrode 9 were produced using the vacuum deposition 
method of a resistance heating method. Furthermore, in order to prevent penetration of oxygen and 
moisture with the substrate 10 for seals, although not indicated by the drawing, the seal is carried out to 
it by bonded seal material etc. The thickness of the light guide plate thickness direction of this light 
source including this seal is the almost same thickness as a light guide plate, moreover, the method of 
mixing and whitening red, green, and luminescence from the coloring matter of a blue light in three 
primary colors as an approach of obtaining white luminescence — using — concrete — Mr. Kido — ** — it 
considered as Science, 267, and the laminating mold component structure announced by 1332 (1995). 
Moreover, as other whitening approaches, red, green, the approach of doping blue coloring matter, the 
approach of doping to a polymer luminous layer, etc. are in a single luminous layer, and these 
approaches can also be used. 

[0024] Next, the organic electroluminescent light source 2 and the light guide plate 1 were made to 
approach, and this front light was evaluated independently. When about 7V and 5mA drive power were 
supplied between the transparence substrate 6 of the organic electroluminescent light source 2, and the 
metal electrode 9, the illumination light of the brightness of about 50-cd [/square ] meter was obtained 
from the outgoing radiation side of a light guide plate. Next, the reflective color LCD panel with a front 
light of the configuration of drawin g 1 by this example was mounted in the pocket device, and the 
display property was evaluated. When an extraneous light 12 is bright, color display is realized by the 
usual reflective mold, without turning on the light source. When an extraneous light 12 is dark, color 
display is possible by turning on the built-in light source without being accompanied by deterioration of 
quality like the time when an extraneous light is bright. Moreover, if the built-in light source is turned 
on even when an extraneous light 12 is gloomy, since outdoor daylight and the light of the light source 
can act in cooperation and can raise brightness, conspicuousness is improvable. 
[0025] Since especially the organic electroluminescent light source 2 is the line light source with thin 
line breadth, there is nothing to the former, and a thin light guide plate can also combine the inner 
illumination 1 1 efficiently, and the bright lighting of it is attained. Moreover, the inner illumination 1 1 
of directivity is good, and since it can press down dispersion with a light guide plate low, it can realize 
the good display of contrast. Thus, it will not contribute to Terumitsu Uchi that it is hard to carry out 
incidence of the light which will come out from a line breadth edge if too thick [ if the line breadth of 
the light source / as opposed to / in order to acquire effective effectiveness / a light guide plate / becomes 
important and line breadth is too thin, brightness will fall, and ] into a light guide plate, and the 
consumed electric current becomes becomes large in vain. So, at this example, the above effectiveness 
was acquired by setting transparent electrode width of face of the organic electroluminescent light 
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source 2 to 0.2mm, and setting thickness of the substrate of a light guide plate to 1 .5mm. The relation of 
the transparent electrode width of face and the substrate thickness of a light guide plate which show such 
effectiveness becomes remarkable by making not only this example but transparent electrode width of 
face 50% or less to the substrate thickness of a light guide plate. 

[0026] Moreover, since it prevents the light the reflector 5 carried out [ light ] the light guide to the 
metal electrode 9 leaking to the exterior, improvement in brightness is attained. Like the above 
explanation, the reflective color LCD panel with a front light of this example can realize good lighting 
of contrast bright at a thin shape with a low power, and provides a pocket device with the unrealizable 
engine performance with the configuration of drawing 2 which used the conventional cathode-ray tube. 
(Example 2) The configuration of drawing 3 fixed between the organic electroluminescent light source 2 
and light guide plates 1 with the transparence adhesives 16 in the example 1. As for a display property, 
improvement in brightness is accepted according to the effectiveness of adhesion. Moreover, since it 
unified by adhesion, the handling at the time of mounting to a pocket device became easy. 
(Example 3) The configuration of drawin g 4 has arranged the lens 17 between the organic 
electroluminescent light source 2 and a light guide plate 1 in an example 1 . A cylindrical lens is used for 
a lens at that for a direction perpendicular to a light guide plate to consider as a narrow luminous- 
radiation property. Moreover, a lens 17 may be pasted up on one of the end faces of the organic 
electroluminescent light source 2 or a light guide plate 1 . Since a display property can condense ideally 
the line light source of the organic electroluminescent light source 2 with a lens, improvement in 
brightness and improvement in contrast are accepted. 

(Example 4) On the transparence substrate 6 sufficiently thinner than the thickness of a light guide plate, 
the configuration of the organic electroluminescent light source 2 of drawing 8 is that of a transparent 
electrode 7 and the metal electrode 9 in which specular reflection is possible, and the structure in which 
the organic electroluminescence ingredient 8 was formed in between, and was made into the line light 
source which carries out a light guide between the reflecting plates 26 and metal electrodes 9 which 
were arranged in the outside of a transparence substrate and which carries out outgoing radiation from 
an end face while they adjoined the end face of a light guide plate 1 and had been arranged in parallel. 
Carry out incidence of the light of this line light source from the end face of a light guide plate, it is 
made to reflect in the thickness direction of a light guide plate, and the reflective mold liquid crystal 
panel was illuminated. In order to prevent penetration of oxygen and moisture, the seal of the substrate 
10 for seals is carried out by bonded seal material (not shown) etc. The thickness of the light guide plate 
thickness direction of this light source including this seal is the almost same thickness as a light guide 
plate. Moreover, the same approach as an example 1 can be used as an approach of obtaining white 
luminescence. A reflecting plate 26 may coat the transparence substrate 6 bottom with metals, such as 
silver. Moreover, the multilayer mirror of a dielectric may be used. Moreover, in order to prevent the 
leakage of light, a reflecting plate may be installed in the field (left-hand side in drawing) which faces 
the light guide plate side of the end face of the light source. 

[0027] With the above-mentioned configuration, since the transparence substrate 6 and the substrate 10 
for seals can be made thin and area is made further widely, the bright light source with thickness thinner 
than an example 1 is realizable, moreover, the configuration of examples 2, 3, and 4 is also possible, and 
the same effectiveness is acquired. 

The configuration of drawin g 5 arranges the transparence substrate 1 8 which counters above the 
reflective mold liquid crystal panel 3 with a liquid crystal panel and a predetermined gap. (Example 5) 
In a gap, in the periphery section of the effective display area of the top face of a liquid crystal panel The 
organic electroluminescent light source 2 which comes to form the organic electroluminescence 
ingredient 8 between the metal electrodes 9 in which specular reflection thicker than the line breadth of 
a transparent electrode is possible is established, the line by which patterning was carried out with line 
breadth sufficiently thinner than the thickness of a gap — a transparent electrode 7 and said line — The 
light injected from the light source carries out incidence, and it was made to advance into a liquid crystal 
panel into the gap between a liquid crystal panel and a transparence substrate. A lens 17 is attached so 
that the light source may be used as a spacer for maintaining the gap of a liquid crystal panel and a 
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transparence substrate preferably and exposure light may not diffuse in the direction perpendicular to a 
liquid crystal display side. 

[0028] Drawing 7 is drawing explaining the exposure effectiveness at the time of arranging and 
illuminating the organic electroluminescent light source 2 which made the injection direction of light 
parallel to the screen in the upper part of the periphery section of the reflective mold liquid crystal panel 
3. Thus, the light which escapes from the light source in the upper part or the direction of a transverse 
plane can also be effectively utilized now as illumination light of a liquid crystal panel 1 by arranging 
the transparence substrate 18 on a liquid crystal panel 3, and arranging the organic electroluminescent 
light source 2 in the periphery section (outside of the effective display area of a liquid crystal panel 1) of 
the gap between both. [0029] Moreover, since the line light source of the organic electroluminescent 
light source 2 can be ideally condensed with a lens 17, while the liquid crystal panel with which light 
separated from the light source can be more brightly illuminated now and the homogeneity of brightness 
improves, improvement in brightness and improvement in contrast are also accepted. In case incidence 
is carried out to the first substrate 21 which is glass also with a light large [ a refractive index ] which 
carries out incidence to the reflective mold liquid crystal panel 3 at an include angle near in parallel by 
making it such a configuration, at the include angle of about 40 degrees by refraction from air with a 
small refractive index Moreover, the color filters 20R and 20G, Incidence will be carried out to 20B, 
since it becomes about 1 .3 times when the distance which passes a color filter is perpendicular, the light 
absorbed by the color filter decreases, and a bright display is attained. 

[0030] Thus, since the description is for this invention to mainly have had a predetermined gap for the 
transparence substrate on the liquid crystal panel, have arranged it in opposite, and have arranged the 
light source in the gap periphery section between both, as long as a liquid crystal panel is a type 
equipped with a color filter, a high-reflective-liquid-crystal layer, and an internal reflection layer, any 
type is sufficient as it. The configuration of the reflective mold liquid crystal panel 1 for example, on the 
specular reflection plate which served as the electrode for driving liquid crystal Even if it uses what 
constituted a liquid crystal layer, a transparent electrode, a color filter, the transparence substrate, the 
form birefringence film, the polarizing plate, and the forward-scattering plate from this order Moreover, 
the same result is obtained by each even if it uses what constituted the guest host liquid crystal layer, the 
transparent electrode, the color filter, and the transparence substrate from this order on the diffuse 
reflection plate which served as the electrode for driving liquid crystal. 
[0031] In addition, a liquid crystal panel may be made an active type. 
[0032] 

[Effect of the Invention] As explained above, the reflective color LCD panel with a front light of this 
invention Since incidence of the directive good light is carried out and light which prepared the light 
guide plate in opposite with predetermined spacing on the reflective mold liquid crystal panel, and 
carried out outgoing radiation to the end face of a light guide plate from the linear organic 
electroluminescent light source is carried out from the end face of a tabular light guide plate Even if it 
carries out outgoing radiation and illuminates a reflective mold liquid crystal panel from the outgoing 
radiation side of a light guide plate, the light which leaks from the light guide plate upper part decreases, 
and contrast improves. 

[0033] Moreover, since the light of the light source is efficiently combinable with a light guide plate 
even if it makes small whenever [ to a light guide plate / incident angle ], since the linear organic 
electroluminescent light source sufficiently thinner than the thickness of a light guide plate is used, the 
power used for lighting can be saved. Moreover, since a light guide plate can also be made thin 
according to the width of face of the light source, a pocket device can also be made thin and the degree 
of freedom of a design can also be increased. 

[0034] Moreover, since the light guide plate was countered, it stuck with transparence adhesives, the 
organic electroluminescent light source has been arranged and the metal electrode of an organic 
electroluminescent light source can serve as the function of a reflecting plate, it prevents that the light 
which carries out a light guide within a light guide plate leaks outside, and more efficient lighting is 
enabled. Moreover, since the lens section for a light guide plate and a perpendicular direction to consider 
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as a narrow luminous-radiation property at an organic electroluminescent light source is prepared 
between the end face of a light guide plate, and the light source, the light which leaks from the light 
guide plate upper part further decreases, improvement in contrast can be performed, and light can be 
efficiently combined with a light guide plate. 

[0035] The light which escapes upwards since the predetermined gap was set, the transparence substrate 
was formed in opposite on the liquid crystal panel and the light source for inside ** has been arranged in 
the gap concerned is also caudad returned by reflection, and from an air space, it is refracted in a liquid 
crystal panel, and comes to carry out incidence, and the whole screen can be brightly illuminated also 
with the reflective color LCD panel which has a color filter, and even when outdoor daylight is dark and 
Terumitsu Uchi is used, the same display quality as the time when outdoor daylight is bright can be 
maintained. And even when outdoor daylight is not so dark, by turning on the light source, outdoor 
daylight and the light of the light source act in collaboration, and a brighter display is obtained. 
Moreover, in order to be able to perform simply using a liquid crystal panel, the light source, and a 
transparence substrate as the module of one by adopting the configuration of this invention, it can be 
made a thin liquid crystal display and the constraint on a design is seldom received. 
[0036] If the light source is used for maintenance of the gap between a liquid crystal panel and a 
transparence substrate as a spacer, since it becomes unnecessary to form the spacer of another member 
at the time of assembly, assembly will become easy, and it will become possible to manufacture 
equipment by low cost. Moreover, since the liquid crystal panel with which light separated from the 
light source since the line light source of the organic electroluminescent light source 2 was ideally 
condensed with the lens 17 can be illuminated more brightly, while the homogeneity of brightness 
improves, improvement in brightness and improvement in contrast are accepted. Not making the 
brightness of the light source high can also raise the brightness of lighting to an effective target. 
[0037] Moreover, if it prevents that the light inside a gap leaks the gap divided with a transparence 
substrate and a liquid crystal panel with the metal electrode of an organic electroluminescent light 
source, it will become possible to illuminate a liquid crystal panel more efficiently. Moreover, it 
becomes possible to use various reflective mold liquid crystal panels for the configuration which forms 
the light source and a transparence substrate on a liquid crystal panel. 

[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 5/8/2007 



JP,11-202799,A [CLAIMS] 



Page 1 of 2 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A reflective mold liquid crystal panel and the light guide plate which reflects the light from 
the light source which carried out incidence from the end face in the thickness direction, and illuminates 
said reflective mold liquid crystal panel, the line by which patterning was carried out with line breadth 
thinner than the thickness of said light guide plate while countering the end face of said light guide plate 
and having been arranged — with a transparent electrode said line — the metal electrode in which 
specular reflection thicker than the line breadth of a transparent electrode is possible, and said line — 
with the organic electroluminescence ingredient prepared between the transparent electrode and said 
metal electrode The reflective mold liquid crystal display with a front light characterized by having the 
linear organic electroluminescent light source which ****. 

[Claim 2] The reflective mold liquid crystal display according to claim 1 with a front light characterized 
by carrying out opposite arrangement of said light guide plate through said reflective mold liquid crystal 
panel and a predetermined gap. 

[Claim 3] The reflective mold liquid crystal display with a front light of claim 1 characterized by 
preparing the lens section for a direction perpendicular to said light guide plate considering as a narrow 
luminous-radiation property between said organic electroluminescent light sources and end faces of said 
light guide plate. 

[Claim 4] A reflective mold liquid crystal panel and the light guide plate which reflects the light from 
the light source which carried out incidence from the end face in the thickness direction, and illuminates 
said reflective mold liquid crystal panel, The organic electroluminescence ingredient prepared between 
the transparence substrate which adjoined the end face of said light guide plate, and has been arranged in 
parallel, and the transparent electrode and the metal electrode in which specular reflection is possible 
formed on said transparence substrate, The reflective mold liquid crystal display with a front light 
characterized by having the light source which has the reflecting plate arranged in the outside of said 
transparence substrate, and carries out a light guide between said metal electrodes and said reflecting 
plates, and which carries out outgoing radiation from an end face. 

[Claim 5] The transparence substrate by which opposite arrangement was carried out with the reflective 
mold liquid crystal panel, said reflective mold liquid crystal panel, and the predetermined gap, Were 
prepared in the periphery section of the effective display area of the top face of said reflective mold 
liquid crystal panel in said gap. the line by which patterning was carried out with line breadth 
sufficiently thinner than the thickness of said gap — a transparent electrode and said line, while having 
the light source which comes to form an organic electroluminescence ingredient between the metal 
electrodes in which specular reflection thicker than the line breadth of a transparent electrode is possible 
The reflective mold liquid crystal display with a front light characterized by for the light injected from 
said light source carrying out incidence, and advancing into said reflective mold liquid crystal panel into 
said gap. 

[Claim 6] The reflective mold liquid crystal display according to claim 5 with a front light characterized 
by preparing the lens section for a direction perpendicular to a transparence substrate considering as a 
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narrow luminous-radiation property in said light source in order that the light injected from said light 
source may carry out incidence and may advance into said reflective mold liquid crystal panel into said 
gap efficiently. 

[Claim 7] A reflective mold liquid crystal display given in claim 1 to which said reflective mold liquid 
crystal panel is characterized by having an internal reflection layer, a liquid crystal layer, and an inside 
color filter thru/or any 1 term of 6 with a front light. 

[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 5/8/2007 



JP,1 1-202799,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 2 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing the basic configuration of the 1st example of this 
invention. 

[Drawing 2] They are the conventional light guide plate and the basic block diagram of the light source. 
[Drawing 3] It is the schematic diagram showing the basic configuration of a light guide plate and the 
light source by the 2nd example of this invention. 

[Drawing 4] It is the schematic diagram showing the basic configuration of a light guide plate and the 
light source by the 3rd example of this invention. 

[Drawing 5] It is the schematic diagram showing the basic configuration of the 4th example of this 
invention. 

[Drawing 6] It is the sectional view showing the outline configuration of a reflective mold liquid crystal 
panel. 

[Drawing 7] It is the principle explanatory view of the 4th example of this invention. 

[Drawing 8] It is the schematic diagram showing the basic configuration of the 5th example of this 

invention. 

[Description of Notations] 

1 [ ] Light Guide Plate 

2 [ ] Organic Electroluminescent Light Source 

3 [ ] Reflective Mold Liquid Crystal Panel 

4 [ ] Compensating Plate 

5 [ ] Reflector 

6 [ ] Transparence Substrate 

7 [ ] Transparent Electrode 

8 [ ] Organic Electroluminescence Ingredient 

9 [ ] Metal Electrode 

10 Substrate for Seals 

1 1 Inner Illumination 

1 2 Extraneous Light 

13 Watcher 

14 Cathode-ray Tube 

1 5 Light Guide Means 

1 6 Transparence Adhesives 

17 Lens 

1 8 Transparence Substrate 

19 Transparent Electrode 
20R, G, B Color filter 

21 1st Substrate 

22 2nd Substrate 
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23 Macromolecule Distribution Liquid Crystal 

24 Transparent Electrode for Display 

25 Light Reflex Layer 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
1 4 - 1 5 




[Drawing 3] 

2 - 16 




[Drawing 4] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 7] 
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[Drawing 8] 
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